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Letter to the Editor
The recent paper by Hagedorn et al. [3] derived the trivariate joint density of the diagonal
elements of a complex Wishart matrix. The paper also derived the corresponding characteristic
function (chf) and considered various particular cases.
It appears to us that a more general problem has been studied by several authors in the digital
communication literature. For the readers and authors of JMVA, we provide some details of
what is known. Let G = (G1,G2,G3) be complex Gaussian random variables with zero means
and positive deﬁnite covariance matrix . Write Gk in terms of polar coordinates as Gk =
Rk exp(ik),whereRk = |Gk| is the envelopeofGk .Miller [4,5] showed that the joint probability
density function (pdf) of R = (R1, R2, R3) is given by
pR (r1, r2, r3) = 8 det () r1r2r3 exp
{
−
(
r2111 + r2222 + r2333
)}
×
∞∑
k=0
k(−1)k cos(k)Ik
(
2r1r2
∣∣12∣∣) Ik (2r2r3 ∣∣23∣∣) Ik (2r3r1 ∣∣31∣∣) ,
(1)
where I(·) is the modiﬁed Bessel function of order , k is the Neumann factor with 0 = 1 and
k = 2, k = 1, 2, . . .,  = −1 is the inverse covariance matrix given by
 =
⎡
⎣11 12 13∗12 22 23
∗13 ∗23 33
⎤
⎦ ,
and jk = |jk| exp(ijk), and  = 12 + 23 + 31, where i =
√−1. The expressions in
equations (16) and (18) ofHagedorn et al. [3] take the formof (1). The joint cumulative distribution
function (cdf), the joint moments and the joint chf corresponding to (1) have been studied by
several authors. We mention the references Blumenson and Miller [1], Chen and Tellambura [2]
and Nadarajah and Kotz [6]. For instance, it is known that the joint chf of (1) can be expressed as
 (1, 2, 3) = E
[
exp {i (1r1 + 2r2 + 3r3)}
]
= − 
3/2 det √
112233
∞∑
k=0
k(−1)k cos(k)
×
∞∑
l,m,n=0
∣∣12∣∣2l+k
l!(l + k)!
∣∣23∣∣2m+k
m!(m + k)!
∣∣31∣∣2n+k
n!(n + k)!
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× 
21+1
q21+1
[
exp
(
q2
411
)
erfc
(
q
2
√
11
)]∣∣∣∣∣
q=−i1
× 
22+1
q22+1
[
exp
(
q2
422
)
erfc
(
q
2
√
22
)]∣∣∣∣∣
q=−i2
× 
23+1
q23+1
[
exp
(
q2
433
)
erfc
(
q
2
√
33
)]∣∣∣∣∣
q=−i3
,
where 1 = l + n + k + 1, 2 = m + l + k + 1, 3 = n + m + k + 1 and erfc(·) denotes
the complementary error function. The joint density in (1) has been derived for the quadrivariate
and the multivariate cases too, see Bluemenson and Miller [1] and Chen and Tellambura [2]. For
instance, the quadrivariate generalization of (1) is given by
pR (r1, r2, r3, r4) = 16 det () r1r2r3r4 exp
{
−
(
r2111 + r2222 + r2333 + r2444
)}
×
∞∑
j=0
∞∑
k=−∞
j (−1)j+k cos
[
j
(
12+23+31
)+k (2334+42)]
×Ij
(
2r1r2
∣∣12∣∣) Ij (2r1r3 ∣∣13∣∣) Ik (2r2r4 ∣∣24∣∣)
×Ik
(
2r3r4
∣∣34∣∣) Ij+k (2r2r3 ∣∣23∣∣) , (2)
where  = −1 is the inverse covariance matrix given by
=
⎡
⎢⎢⎣
11 12 13 0
∗12 22 23 24
∗13 ∗23 33 34
0 ∗24 ∗34 44
⎤
⎥⎥⎦ ,
and jk = |jk| exp(ijk) (see equation (16) in [2]). The restriction that the two elements of
 = −1 are zero is necessary to derive a closed form expression such as the one in (2).
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